ABSTRACT

Nontuberculous mycobacteria (NTM) have
been increasingly identified as causative

of numerous cosmetic procedure related
infections worldwide. This manuscript reports
clinical aspects and antimicrobial resistance
profiles of NTM infections associated with
aesthetic procedures diagnosed in a private
infectious disease clinic in the Brazilian
Amazon. Four patients developed skin and
soft tissue infections between August 2015
and August 2019. Clinical, microbiological,
and epidemiological data were collected. M.
conceptionense, M. abscessus and M. fortuitum
were isolated. The histopathology showed
dermal granulomatous inflammation. All
patients were treated with a combination

of antimycobacterial regimens, mainly with
moxifloxacin and clarithromycin.
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Interest in aesthetic and body-modifying
procedures has increased significantly over
the last few decades. The expanding cosmetic
procedure market has opened a door to
unskilled aesthetic practitioners. Currently, there
exist practioners that perform a wide variety of
cosmetic procedures without minimal aseptic
requirements and quality control. Although the
associated risk is generally low, nontuberculous
mycobacteria (NTM) have been identified as the
cause of cosmetic procedure-related infections
worldwide."

Generally, NTM are free-living organisms
that are ubiquitous. Water, soil, and dust are
important reservoirs that can be colonizers of
medical equipment, such as endoscopes and
surgical tools.? Therefore, NTM infection usually
results from inadequate sterilization techniques
and contamination from nonsterile water.?
Because these organisms require laboratory
techniques that are more sophisticated than
the standard gram staining, such as aerobic and
anaerobic culture and sensitivity tests, delay
in diagnosis and appropriate antimicrobial
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management may occur. NTM usually do not
respond to gram-positives first-line empirical
antibiotics. This manuscript reports clinical
aspects and antimicrobial resistance profile of
four cases of NTM infections associated with
cosmetic procedures diagnosed in a private
infectious diseases dlinic in the Brazilian
Amazon.

CASE REPORTS

Patients with a history of aesthetic
procedures presenting to our clinic with skin
and subcutaneous infections persisting for
longer than two weeks and resistant to standard
management were regarded as highly suspect
of having NTM infection. The four patients
presented here developed skin and soft tissue
infections between August 2015 and August
2019.

(linical, microbiological, and epidemiological
data were collected (Table 1). Bacterial isolation
from excised skin tissue specimen was achieved
using standard methods and direct inoculation
into BACTEC 960 BD™. Bacterioscopy using
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FIGURE 1. Photograph of lesions associated with nontuberculous mycobacterial infections.
A) Patient 1: erythematous to violaceous plaques and nodules on the shoulder. B) Cicatricial

region after 12 months of treatment with oral moxifloxacin 400mg daily and oral clarithromycin
500mg BID. C) Patient 2: Cicatricial region after treatment with clarithromycin (500mg BID) and
moxifloxacin (400mg twice daily) for six months. D) Patient 4: Multiple abscesses in the gluteal

region

Gram, culture for aerobics and GenXpert™ for
Mycobacterium tuberculosis were performed.
Magnetic resonance imaging (MRI) and
histopathology were used to aid the diagnosis.
Hematoxylin-eosin and Ziehl-Neelsen stains
were used for histopathological examination.
Antimicrobial resistance test were also
performed (Table 2). Patients were followed up
with for evaluation of relapses during different
time intervals.

Case 1. A 35-year-old, human
immunodeficiency virus (HIV)-positive
male patient, who used muscular injection
of oily steroids, presented to our clinic
with erythematous to violaceous plaques
and nodules on the shoulder (Figure 1A).
MRI showed edema and thickening of the
subcutaneous tissue of the upper lateral region
of the shoulder with an abscess measuring
1.2cm. (D4+TL count was 604 cells/mm* with
undetectable viral load (using dolutegravir,
tenofovir, and lamivudine). Biopsied skin
showed a “swiss cheese” pattern (Figure
2A), consistent with an oleoma result of a
chronic foreign body reaction. Mycobacterium
conceptionense was identified by NTM culture.
Empiric regimens of oral moxifloxacin 400mg

FIGURE 2. Histopathological aspects associated with nontuberculous mycobacterial
lesions; A) Patient 1: adipose tissue with cystic formations involved by foreign body
type granulomatous formations; B) Patient 2: A poorly formed granuloma, with
lymphocytes, histiocytes, neutrophils, and epithelioid cells; C) Patient 3: Granulomatous
infiltrate, with lymphocytes, histiocytes, epithelioid cells, and scant plasma cells;
Patient 4: D) Epidermis with slight acanthosis. In the dermis, granulomatous infiltrate,

with lymphocytes, histiocytes, epithelioid cells, and vascular neoformation.

daily and oral clarithromycin 500mg BID were
initiated while awaiting species identification
and sensitivities. After the confirmation of
the NTM infection and sensitivity testing, the
patient was kept on treatment for 12 months
(Figure 1B). The patient was followed up with
for an additional 24 months without relapse.
Case 2. A 65-year-old otherwise healthy
female patient with a history of abdominoplasty
with liposuction and fat transfer to her
buttocks presented with redness and swelling
in the gluteal area. Physical examination
revealed an abscess in the gluteal area of
approximately 6cm in diameter. The patient
was treated with cephalexin 500mg BID for
seven days without improvement. An MRI
showed thickening of the subcutaneous tissue
and gluteal musculature with the presence of
isolated and confluent abscess. Biopsied skin
showed dermal granulomatous inflammation
(Figure 2B). Mycobacterium abscessus was
identified. Resistance to antibiotics doxycycline,
sulfamethoxazole-trimethoprim was evidenced.
The patient was treated with empirical use of
clarithromycin (500mg BID) and moxifloxacin
(400mg BID) for six months. The patient was
followed up with for an additional 12 months
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without relapse (Figure 1C).

Case 3. A 46-year-old otherwise healthy
women with a history of abdominoplasty
presented with redness and swelling in the
right iliac fossa and epigastric region, which
progressed slowly over three months following
plastic surgery. Physical examination revealed
an erythematous, hardened, painful area
approximately 2cm in diameter. The patient was
treated with empirical use of cefadroxil (500mg
BID) for 14 days without improvement. An MRI
revealed irreqularities in the subcutaneous
tissue of the abdominal wall and two small
subcutaneous cystic formations. Biopsied skin
showed dermal granulomatous inflammation
(Figure 2C). Mycobacterium fortuitum was
identified. The patient was treated with
empirical use of clarithromycin (500mg BID)
and moxifloxacin (400mg once daily [QD])
for one month. Clarithromycin resistance
was evidenced, and the patient was kept on
moxifloxacin (400mg QD) for five months. The
patient was followed up with for additional 12
months without relapse.

Case 4. A 53-year-old otherwise healthy
woman with a history of abdominoplasty
with liposuction and fat transfer to buttocks




TABLE 1. Patient demographics according to clinical, histological, and lab findings

PREVIOUS CUTANEOUS AFB
PROCEDURE SYMPTOMS STAINING LR LY
1 M35 Shoulder Infecthn for Flesh-colored N N Swiss cPeese
cosmetic purpose  nodules pattern
a?g]olr? I::uril:if)t: Erythema and chronic
2 F/65 Buttocks P induration inthe N N granulomatous
LS luteal area infection
buttocks 9
Abdominoplasty . chronic
3 F/46  Abdomen and umbilical brlnaiil N granulomatous
. colored nodules P
herniorrhaphy infection
Abdominoplasty Pain, fever, .
with liposiiction erythema, chronic
4 F/53  Buttocks induration and N P granulomatous
and transfer to . D
abscess in the infection
buttocks
gluteal area

THERAPY/ FOLLOWED-UP
DURATION (MONTHS)/
(MONTHS) OUTCOME
Hypertrofic scarrig,
C1+CF/12 pigmentationand  24/no relapse
disfigurement
C+McC/6 Scars 12/no relapse
C+Mcn
MC/4SD Scars 12/no relapse
C+Mc
Q4D0/6 Gluteal asymmetry  12/no relapse

AFB Staining: Ziehl-Neelsen technique, CL: clarithromycin, CF: ciprofloxacin, MC: moxifloxacin, DO: doxycycline, SD: surgical debridement, N: Negative, P: positive.>

TABLE 2. Mycobacteria and antimicrobial resistance profile

CASE_| CULTURE __[SENSIBILITY ______________[RESISTANT

Mycobacterium
conceptionense

Mycobacterium
abscessos moxifloxacin
Mycobacterium
fortuitum
Mycobacterium
abscessus

NA: Not available

presented with fever, pain, redness, and
swelling in the gluteal area that progressed
over four weeks after plastic surgery. A physical
examination revealed multiple abscesses in the
gluteal region (Figure 1D). The patient reported
using amoxicillin, oxacillin, gentamicin, and
metronidazole without improvement, but

was unclear for how long these were used.

An MRI showed superficial gluteal collection
joining large deep subcutaneous collections in
contact with the muscular fascia, associated
with diffuse infiltration of the neighboring
subcutaneous tissue and the gluteus maximus
muscles. She underwent incision and drainage
and surgical debridement of the gluteal area
abscesses. Biopsied skin showed dermal
granulomatous inflammation (Figure 2D). In
this case, Ziehl-Neelsen staining was positive
(++). Mycobacterium fortuitum was identified.
The patient was treated with empirical use of
clarithromycin (500mg BID) and moxifloxacin
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Amikacin, cefoxitin, ciprofloxacin, clarithromycin,

Amikacin, moxifloxacin, ciprofloxacin

Imipenem, ciprofloxacin, moxifloxacin, amikacin,
doxycycline, sulfamethoxazole/trimethoprim

Amikacin, cefoxitin, ciprofloxacin, clarithromycin,
doxycycline, linezolid, moxifloxacin, NA
sulfamethoxazole/trimethoprim

Doxycycline, sulfamethoxazole
trimethoprim

(larithromycin, doxycycline,
sulfamethoxazole/trimethoprim

Clarithromycin, tobramicin

(400mg QD). After one month, clarithromycin
was switched to doxycycline (200mg QD),

and the patient was kept on moxifloxacin and
doxycycline for six months. After six months,
small hyperpigmented scars were observed in
the right gluteal region. Some of the scars were
not hidden in a conventional swimsuit. The
patient was followed up with for an additional
12 months without any relapse.

DISCUSSION

The incidence of NTM infections has increased
in the last few years due to the greater
prevalence of immunosuppression and skin
surgical procedures in the general population.
Most mycobacterial skin and soft tissue infection
outbreaks have involved the rapidly growing
species of the M. fortuitum complex, which is
mainly composed of M. fortuitum, M. abscessus,
M. chelonae, and M. conceptionense.** These
bacteria are increasingly implicated in cosmetic

procedure-related infections.>® Possible
sources of surgical-site infections may occur
due to the use of nonsterile water for cleaning
surgical instruments followed by inadequate
disinfectants and sterilization procedures. NTM
are relatively resistant to standard disinfectants,
such as chlorine, organomercurials, and alkaline
glutaraldehydes.” M. conceptionense, M.
abscessus, and M. fortuitum were isolated in the
patients comprising this case series and records
associated with these bacteria were reported
in two cases associated with infection after
mesotherapy in Brazil ¢

The diagnosis was performed by biopsies of
the skin lesions and abscess followed by cultures
and histopathology in all cases. Isolation and
identification of the isolates were performed
in all cases of our study. However, PCR for
NTM is advised for patients presenting with
cutaneous lesions after aesthetic procedures,
as it is already known to improve NTM
detection in false negative cultures, which
allows the rapid treatment and consequent
clinical outcome of the patient.’ Cutaneous
NTM infections occurred with variable
clinical and histopathological features. The
histopathology in immunocompetent patients
was characterized by pseudoepitheliomatous
epidermal hyperplasia, intraepithelial abscesses,
transepidermal elimination, and dermal
granulomatous inflammation accompanied
by necrosis and suppuration. In this case
series, the histopathology showed dermal
granulomatous inflammation, associated with



flesh-colored nodules, erythema, induration,
pain, fever, erythema, induration, and
abscesses. Induration, furuncle, cutaneous
abscess, or deep draining tract with history of
aesthetic procedures not responding to routine
oral antibiotics reinforces the suspicion. Gram
staining and reqular culture usually do not yield
any results and specific stains and cultures for
mycobacteria are required.”"" To minimize
diagnostic delays, the patients should have
appropriate testing performed, including tissue
biopsy, Ziehl-Neelsen stain, culture and PCR.
The optimal treatment regimens for skin
and soft tissue infection with NTM are not well
established. All the patients were treated with
a combination of antimycobacterial regimens,

preferably with moxifloxacin and clarithromycin.

Antimycobacterial drugs were started on
an empirical basis, and were later modified
according to results of sensitivity testing.
Frustratingly, the culture of NTM requires time,
and thus, information on the available spectrum
of antimicrobial susceptibility is delayed.
Therefore, an empiric choice of antibiotic
is made and therapy might fail initially. In
this case series, the species, profile, and
permanence were defined. Three patients had
isolates resistant to clarithromycin, one of the
antibiotics used in therapeutics. Resistance to
clarithromycin is reported in the literature for M.
abscessus subspecies by many researchers.'"
Surgical debridement was performed in a
single patient who had had silicone implants.
In some NTM infections, such as those with
M. abscessus, surgical debridement is useful
in addition to antimicrobial treatments, since
during surgical re-examination, foreign bodies
are usually removed and the presence of lipid
coating in the mycobacterial cell walls is proven
to be the culprit in biofilm formation on the
surface of implants.’

CONCLUSION

NTM should be considered in the differential
diagnosis of an unusual skin and soft-tissue
infection. A low index of suspicion of NTM often
delays the correct diagnosis. The confirmation

takes too much time, and, hence, appropriate
treatments cannot be started on time. Moreover,
the misdiagnosis and the delay of applying
appropriate antibiotics obscures the treatment
process. This results in patients suffering

severe aesthetic sequelae, such as scarring,
pigmentation, and disfigurement. We propose
an empirical regimen of clarithromycin and
moxifloxacin as an efficient treatment option

for an NTM infection, and surgical debridement
with collection of material for analysis should be
mandatory.
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